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(57)Abstract: ,L 
PROBLEM TO BE SOLVED: To provide a diagnostic 
apparatus for diagnosing a machine using a motor as a 
driving source only by measuring a consumed power of 
the motor while preventing a wrong diagnosis due to 
disturbances such as a temperature, an oil viscosity, a 
normal load, etc. 

SOLUTION: A diagnostic apparatus 10 for a machine 
using a motor as a driving source comprises an ammeter 
1 1 for measuring a consumed power of the motor, a 
voltmeter 12, a multiplying machine 13, an actual power 
detection part 14, an execution value calculation part 15, 
a temporary memory part 16 for storing the consumed 
power measured from an activation command to a stop 
of the motor, an FFT operation part 17 for processing the 
stored consumed power in afast^Fourier transform, and a first diagnostic part 18 for 
comparing a frequency distributionwav^ by the fast Fourier transform and a 

reference frequency distribution waveform and detecting the presence/absence of failures in 
the machine. 



mm 

EM*::':. 



a 



mm 



r Cw-L 

I m rare h mm. 



IfitWf: 



http://wwwl9.ipdl.jpo.go.jp/PAl/result/detail/main/wAAAVfaicdDA411311591Pl.htm 8/17/04 



<19)0*H4«W (J P) (12) & [p§ jft & $j[ (A) 



ftm^U -311591 

(43)&ffiB ¥^11^(1999)11^9 3 



(51) IntQ. 8 

G 0 1 M 19/00 

G0 5B 23/02 

H0 2K 11/00 



302 



FI 

GO 1M 19/00 A 
G 0 5 B 23/02 V 
302Y 

H0 2K 11/00 A 

J 

mtm* *8fc& m*m<D&4 ol »9jo 



(21)fflH#^ 


#K¥10-119403 


ai)B«A 


000003997 










0Ki»*««#sa 




(22) IBS 0 


¥^10^(1998)4^280 












(72)fg^# 












«^jii»e^m^;iiK^rr2*s6 


0g 
















(72)5BE# 


ttrrt SB 










#*jiiK«eRTti#*jii^«r 2#« 


0g 
















(72)58W* 












»£/IIHM«StiI#&JIIKSI»r2SJfi 


















(74)ftSA 


#a± abb ms. (n3«) 





(54) GMkDftfH t-^SWidiStUfcttM*©^^!! 

(57) 

* £iBi« t f S«fil^l8r* fir a $Brg9£fel . 
J: ot4 1 *iJ»Br*R6±Lfcl»^!I*!)lflW- & . 

in i , hjeh-i 2, t&tmiai 3. Gmmitimi 
i&t&z t immt-tz*-? zwmmt Ltmw<o 

MHM10. 



10 \ matgt | |«BBtf 



znzr 
in 



i6-j-^g»ag|<- 



Kit® 



L 



18 19 



\xim®\- &wm 

Ett* 



08/17/2004, EAST Version: 1.4.1 



1 

[mm i ] *~?zwmt Lfzmmiz±tttn 

mmm&tmzi;; ->xn%ziif&*z-mm 
mx\ sM7-'jxssrr*sw¥Rk. 

mmmt iKwrnvmnm. 

m$m2i mmmmit. : f#>#*>$>tix\^m 

a. 

^Tfc a x^mmm-tm^mm^m. 

[0001] 
COO 02] 

c^*osr;3 *-fiwmt Lummmtm 
•tiz&o-ob ix. *)®®2nm®& 

s. z<Q*5%zm&mLt:®mmbLx. mm 



( 2 ) 11-311591 

2 

#gfl¥9 - 1 9 8 1 2 3*&*Ktt. t-^OMBm* 

[00 03] 09t5cf J:^. SE16i!l-e 

*S=E-^5 lWB»**Wffla5 2Sr^LTHI««l5 

mm 6 o tzx ymmmznz® u »f^e 5 5 

fi3IHlS«««ffll*fc*JVvc. l<0iM«* 
10 t«^ajt»7 1 9$J£U 0|gtt5 3O0teftS 
tHHEfta!ft»7 2fc:J:0aBtt , C, 7 

ffi«i8*^ttiac(i5 3ff>m^Asaz^txm », 
h lt . ass t^Hsm^fcTO^^^s^t 
wjev^k srjttws ; t iz * *) . m&nmzfcix 
miwvzmz.tefrm^zx ^T^co^mmv 

<036fcSr JtlW-* <Ifc"C\ fc*OiHafc4\f*£#fcfe 
* £ fc # T S & i o iztc -> t v \t , 
20 [0004] 

[f&Wfif&LJ;? k-fSIRjS] iOia=5r 

mmbimLxuhti^ mamesmzx^xim 
mn*4 mmzmwhh^. WM&mz&m 

T^m<Xi>. it A rt«B6W«r->fcJ: 9^rt# 

-5 fc$fr&££ ffi LT L i o b v raS* 1 ^ & . 
30 [0005] ^^J: 3fca**3M ;HiS«. E^? 

[0006] f;t, aWWWi. ^-^WfflUMKjOM 

40 kt&zbtfx'zmwm&mm&zbx'hz. 

[0007] 

[KHfeHRfc-f *»WOB»B. TIEt 

[ooo8] a) *-?zm®mbL*:®mz§itz 
yr^mm-thtz^mmmxh-ox. buib^-^ 
ornmnzwztimtimzmb. wmm%* 
mz£^xw%zttjzwii-&$mmx\ 
vx.%®-tmnmb, memsmiz* ^xns&? 

50 gmbtch mmn#ismb zit®ix. m%mm<v* 



08/17/2004, EAST Version: 1.4.1 



(3) 

3 

a. 

[0009] ( 2 ) fiie^Br^Sfi. =f toHb!>tiX\> 

mm. 

[ooio] ( 3 ) zmmnt Lfc«Ht4 
*»R¥Kk, ££-r*£k£^mk-r**-*£W 

a$k LtcMW)&Wi$iW., 

[ooii] ( 4 ) mrnmt ifcm&iz± tt: 
^^mtin-^tcibcommsrch-ox . mi*-? 20 

tzZb mm LZm*frbmW<r)Mtt%Tb%h * ?<n 

mzmi-mmmmmzmb. 

b zmixmmmn^M&nGmftft^mmfi 
wts&mmmt* tti-z>zbmwtb-?& : t-? 

[00 12] 

bmT<oio%$)&zmi-t>. 

[0013] mmtsM^miziitai. m^nis 

ZZbtfX'Z, £*ifcW$ATfeofci»fc$r4W» 

m^mbmi-izbx\ msmkifxxfct 

[0014] if*JB2Ett^)*l6i!BK J: Wf. 40 

y xsa»t j: -a -c # tn/iffl»»**a»<^*je<o»» 

jR b . ttN^HrfttHte *W«Wfiltoib 5 £ fc fcfflffl 

^^8±fiTOr*«ffi1-& £ k fc Ltz<r>X\ k'ogBtf-T 

* £ k -5 «k a left 0 . ftfiROfi&ltif fettft J: < 
AT * £ 1: S * J: 3 fcfc * . 
[0 0 1 5] 193033 Btt<0*«BBO; s *-?<7)jgt&lS 



11-311591 

4 

[0016] mmsem<r)*mut. *-**>aw« 
M^K^m&fr^MmmzTtztx'CDm 
miiftmzm®mbitm-&z bX'T^&mmm 
\&thz\b. vmzmmb Lxmmz±ttc 

^M&ntm&kliit i £ b b Lfccox, m&mft* 

izmhmm,iw&nm^uzmwztiz> z t a 

< . f$%£WM<r)tt'&m&-t$> z b tfX* h . 
[0017] 

[ o o 1 8 ] m m> #«njj£aja tfc»»8a 1 o iz 
£Tmzfto*-*iwmmbtmm<nmfc*m 

[00 19] t-f. &m'€?®Wffi&Llz->UX, mi 

[0020] zngmn. mmmb vxm^t 

1 opgCHC«NK$n^WS«K2 k . : mm^m 

[00213 i ji*-^ i <mwm4frt>ws. 

[ 0 0 2 2 ] 1 ICML EKSc^HlteaaiO 

^TV>'/%blz£^Xffij&.2tiKm'fi;<?)i><r)X\ Z 

<r>nmz\t , #»^r >; y^ft k'ojiit*! ± 

[0023] MW0K4-CJ4. ltn^7 b 7- A 3 $■ 
•ybT-A30iim3igf®5rllHsa[JSkft*J:3^ * 

m-tfc^Os ^nMK^gk^jioftm^^-^i 
m^izx-ox. i*«naRfcff±ufc*»s*»**ai 

tT. 1 * { HHfc(?±t^£ k i^tffjhffl^* 1 
tb^stiTv^*. $ hizzwvxjiva—yfrhw 

)VZ.WLZf7>Y^hZbZbX\ aXvh7-l*<r>m 



08/17/2004, EAST Version: 1.4.1 



(4) 

5 

s«^<>*&) . znxitt-fwMW&xv 
mmwMmmftvvX'v bizmmm*>®ttx& 

[0 0 24] Zco£?%MMvm*?T?t:*><7)&Wm 
^«*S:ffit&tTV^i3IJ:<©«a[«i3j:l«BEEfflS«l 

mix. ^—rcofflBBjjzmszL, vmmm 

Wat-^^aHWSS. fcitfutf-y h7-A3#Bf 10 
[0025] f^Sr^M 1 OWttJSfcL H2 J: 3 

fc. fj«Pig»4*^m^s:ffl£ts^jb^t^n-cv> 
stow- 1 1 axvwt 1 2 . ztibnm nax 

1)111 3, WtffiRl 3fcJ:oT»fe*ife«i**»fe 

ffli*as"t*»5«»ai«i 5. *-^^$ijffl[n]^4*> 20 

£ 6 4 W^m^il^iSil?- >J ( F F T ) -t 
*FFT8a»l 7, ^£*$Jffi^#ffiHE&etg 
Lfc»*«JHEtt*l 9. £9»#Etttf 1 9{CE«* 
^TV»6»k**JW(«*«iWi:FFTaa»l 7 

frMktvkmmsmiMk imixT^mm 

1 ^»fSC 1 8 . -B^leiigP 1 6 fcgHSSflfc 30 

iUfI'f«iMIIIHM2 0« t-^«*fc444T<0SKi 
■Ml t ism* t fc-sfc t # 4 W 

£PMfrfHiLy^mineiiS2 2. «i2 

mmm 2 1 **ie* lt \ tix&xvmm t $■ 
Jt«LT««<vF^^ii*«iaji-5*2»iifa2 40 

1, *5j.tfSSlBK»l8. *2l*KiS2 1icJ:tltff 
f5t§HB2 4cfc9&S. 

[00 2 6] iCLT', ±IB«-^W5*., masu-i 1, m 
fffH 2. 8N«r»l 3. £3WMftiMH4. is J: V 

*u -Bwaiai 6. «j:vfft**«i 6*»rat 

8&J:lftlllMHVl 9^^^f^Br#St UT« 

m t . i^iafrajs 2 0 . &ffimum 2 2 . n x vm 50 



%ffl¥l 1-3 1159 1 

6 

1 0 0 2 7 ] fcti, ±iELfc»BfSB 1 0rt<O#aWi. 
Itl2£l»*» *<^Hfi<04t»ttv^*ycy3y^»7- 

tfLZzytj.-fiizxhi'mjs.Lxhiiuzkiimo* 

[0028] JUT. ±KLfc£»riSI 1 04)*»<aMig 

[ 0 0 2 9 ] @3 (i. sast=aes#ifc*-^wfffMt 
**s%tHiirr. ±ie-B#taifa!i6(;iE<t§^fii!) 

mji mm.) <Dmtmtftmm^t. zz 
x. T-?itT-?2^ v#«;h7-j>3bznm 

hum) frz.mmz&zm.tkvbnxt)'). -n. f- 
? 2 mmmzmftZ tt&n b <nxh h . ^fe.^c: 

I.. 

[0030] EKH-*J:3te. T-^ltT-^2i:-C 
lis Ht»ff7*oTt>, fflBW^IftStffl^WSr&i 
t*^*'S. ClcOjSv^i. r-^lT'tts o^-C-yh*^ 

x. WMft&mJMk&.timK. zwft^-riizp 

to i: « x 0 fflHW*<oift«tt*«K < * -> x ^ h i, <nxh 
i. =5rfc. z<7)Xo%mmwiJE%%mmx'<7) 
m^x-f>&, 

[0031] znXoZis^te. *4 >Ufc%.<rm,zfot ) 
•f , W&ZcobcMzX ^m^iE^w&x'm^m 
it mitfvX-vbnW&izi,^ iyh-i7i??-(?) 

tiz ctsotv'y h t-a jfe*i<ioaMo»fli^ n 

[0032] <ro®3{=fctvai, Atm<,<?F^^fi 
^gpfifc. M&izimmiz*MiitfmiLx^hti#>tz 
mm,mm^m^wwxx\^<r)xhhtf 

[ 0 0 3 3 3 04 (i, -Bfiaiga 1 6 fc£«S*ut03 
{c*Uc«t p F FTjWWK 1 7 IzX 

[00 34] ieoJ:3(cSB«7-UxS«-r6ii:tJ: 



08/17/2004, EAST Version: 1.4.1 



(5) 

7 

mm&ftmzm&T^wz&itzm 

yKoawu -e<i-efw>awi-fctitt4sa[7-yxsEsw- 10 
[0035] <e^-c\ m i »Br» 1 8T(i. mmu 

[0036] em*-*-* ( f ) x"?f itimm. 
mx'touKjw jEmtitntxis<%->x}3 

[ o o 3 7 ] %a , Met ^sE^frf^fis w 20 

i i {c j; o#^n^m»^^tt^»s9iu^eisa 1 

[0038] tt:. zcommmt, msmmm 

mihnxbh mmmizmmmmxit* 
[oo39]cc0ctd KMsfczmimmmi* ft* 

#>h Zb S*liHSffl«»fO (is fo (h 40 

z) = N/6 0 (ii-CNtt^-^UHBR (rpm) 

14. f 1 = 2xf0 s f2=3xf0 . -frkk**.. 
[0040] fitt-^OEBBRS: 1 2 0 

Orpmk-f&fc, f-WB3ffffl»dRtt, 
fO =1 200/60 = 20 (Hz) , 
fl =2X20 = 40 (Hz) v 
f2 =3X20 = 60 (Hz) . ... 

[004 11 4ft, mmcr>®G®Mlli, ffimfico 50 



1-311591 

8 

mcomizx zmmogmtzx vmmmm 

(4. fzO= (N/6 0) XZ (id-CN(ittSO(H]ISIi! 

(rpm) . zii&mnmmx&i) £z*)&hizt 

[0042] ^ffcttfctt, fifc. 20<0**<0ffl»^*» 

j*»OA*fiWI*[lN] (t-^fcasRSfrO^*) <0 
1 0 . £K^1(#$[0UT) (n# -y b7-M.%b'C0 

m^tz^xmmzwsL^titij) mm 1 ook-ts 

m®l 200 (rpm) fc-tftk, TEOi 

[0 04 3] ft. xmmmmx-it. ^—romz 

tr«t 0 A*«M&J£* 5 1 2 0 0 (rpm) TEllfr* ft 

fzO(IN)= ( 1200/6 0) X 1 0) = 2 00 (H 
zK 

fzl(IN)=2X200=400 (Hz) . 
fz2(IN)=3X200 = 600 (Hz) , - 

*U20(r P m) T-Efs-rSft^. -CC0|H*Jil*$C 

f zO(OUT) = ( 12 0/60) X100)=200(H 
z) s 

fzl(OUT) =2X200 = 4 00 (Hz) N 
fz2(0UT) =3X200 = 600 (Hz) s ••• 

[ o o 4 5 ] i ifji, &&mzx zm&mm&i. x 
mi mtsMb^zmtx-b^^ m®b txm 

tWOtti. 200 (Hz) s 400 (Hz) , 600 

(Hz) . -btch. xmbitijimx-mmz 
±mitmmLm%zi%&x'i>mmiz$it)t>tLZi}\ 
^<r>^z\t. mm-k&b \*x<m%wmx'\t% 

[0046] z<?)£ o izixn&ztifcmmftom-Gffl 
mat. z<om®m.z¥tr&m&#£z&®{ffi®. 
bmm&bmz. mmimzitx^imm 

Btimi 9rtfc£ttl/Cfc3. »l»Br»18fc*5V^ 
t, IBIitft^S^ilW^^h, ^ll^ttffiSiift 
iS»:^MJtt S i k ■C^ft^o«4W5f*H3et* . 
[ 0 0 4 7 ] § 4, ^JtetfttiBStifcfc # 

kttWUTV^ft»-cft«. 
[0048] ft»W(3<4, , *—?<7)®*?®$m 



08/17/2004, EAST Version: 1.4.1 



9 

fciroEWEffc fcJ:tf*tf>tt£S3:£ft*f§*. lilt, 

40, ; (nm.^m&^mmmz\tm-th *ft . m 

SHBftJKfcv* (H4tj3V^jRLfc^SK) a^ESS 

[0049] iW::*gB8»Bflrtti . -hi* LfcSa? - 'J 
xW(ltfflv^lMlr«>ttfc:, $4>fc^W»**ifii±S* 
*fcftt. »2»R«2 l{c«fc')ifiHiI*a»t:tfe2o 

C 0 0 5 0 3 *ffM 1 14. SIMS**** ->T*»6imW 

■htfv—r izmt h t xomffl (muz&wxTixK 
-mzmi 6iztmztitzmmmiwmftmfrL>^ *§ 

mi^<omZ%VXfrt>t'-?mjlb%->tm&£X' 
«S2 2fciBttS*lT^Sj81toW! > t-7«afcfrS* 

■c^swiak*ttiRi^ z<7)m<7)mz£~>x*&i} 

[0 0 5 1] M5\i. ZCDV—7n3)t%ltX'cr><#fffl 

[00 5 2] mmzti^X s jBWttitt>6e-?t2i 
4 TMOSQT (a) MEfinrWCOlMII'Cft 
0 . £*ifc#U T ( b ) fc J;tfT ( c ) tf*¥&<r>h 
h k * ftHflHTC* S . H*»fe**»6 4 5 (c, ^$&tfb 

[oo 53] <rc94d fc**&ft***&fc:. £ 

frhx-hh. 

[00 54] ico^Bfoiiaccov^TSiBJtS. Mi 

8S£E!6t:^i\ .liOiat-ts^T, fifiiR^-^t** 
*»*JWC*9 (H*LI4*-?ftlft&8£ (Wc*- 
?\ft<r>o4M coJvytfy^X'foh) , 
flfcWftk, ttttlfcftlEtf-JgftfctK 

6tCfcWT. VJ4*-*fcttiW**a*>«E, VR (4 

[00 5 5] £04?&*-?0$rfm&J4, M7 (c^ 
i a (iWSHHEH. iaTlih;^tS. i aMfiBMft 



6 ) t$$¥ 11-311591 

1 0 

«s *14&±8£R, *d tlEB^FBairt*, 4>q I4E& 

[0056] £ £f %-?4>mTOI i a tt, 
185 i aTk$<fL185 i aM<£K? btW i a = i aT + i aM 
k*4. *U\ £?!?<7>tt*£4->T&®k&5 ; &-? 

*-*ttffiftWl^fi£]teW-&k*»7*85 
i a ifim LXt. h iVtmOL i aT(±Pfi^ffitCTffi« 
U EWfclSS i aM0>AjWBJir$-« £ fcfcfc* . £ftfc 
ft. *W«tf6£tk:**. 
10 [ 0 0 5 7 ] * > ;WO!WL£J: , *@»1}jj&« 

jtettfcft, trtWAft^ma-j-iik-e, esse* 

-tJSfc. t-?l*wi(jfcWI*vca*.*J:3fc$r 
S. *Hte®S§t'<4C<7)W^^^I£Mc4 0t-^l 

*ft3Hi*«UHU-CV»*tft-C**. 
[00 58] £*UcJ: 0, «3t7-UxS»|CJ:-3rfc 

0 . WSOWfWCjBi*** 1 1. 4 3 4W« 
20 (3fcV^T{4s T-AlMKCjfthj^tlJTs ^-cott^Ojiix 

tJWC*ftV»J:3?5f*dT*oTfc, £ftt-?i# 
^«?ajtS£k**T'#&. 

[ o o 5 9 ] ttz. znT^comm, rnmmom 
mtizx&mvmjzizme,? , jE^t&ykM: 
30 nm i i}^fz^ztmihi-hzt^x'^^x\ i 
<7)*i%m*%mizz*), mm. wzt-tizmx.* 

iwnix. itimstt&ztffX'Zi. 
[0060] <wcBOT*a*fcLfc»Kft*2ii, m 

$X'<D*m (H3tfiv^TT2TwLA:iaffl) lz±m 

Wfhhvx'bh, 

[0061] zmmzmmizLtemcom2i?m. 

*m#±mz%vtzb%tx-<ommmix. £ 
ftim ufcBSiak . T-frmmmu 2 2 tzmzti 

[00 62] *-*l4, o^f-y hr-A^rk'cT) 

ffiBRftfcBUT. IW*ff±-t*fcft^jiu«jS*»4>7 

-A**swKffjt*-cftia. z<?>mmtitfottc->x 
50 fltjtraa-coDiBL EHBLns 1 ), *.-9<?rt 



08/17/2004, EAST Version: 1.4.1 



1 1 

-Xryrx-l*. *—?<D®miz£~>x*kthmnj)£ 

«*£U fcTfc*. 
[ 0 0 6 3 ] * LT, ^Bttfcff»*»*PFjte#4t. 

[0 0 64] Lfc^t, SajTOjfclftail/OV&fc* 
t*bfc, Ea3fc«(t*T20«rffljWB<* 

[ 0 0 6 5 ] , J2Lh*> J: a fc«l8l£»fc VK^g 

*i*g*ii$IS]£ttS 2 2 (cffi^-fl. J 5 (c l/C fc i 
X- ) ISO V vf £> * ten* £ ftjfr*- i> < fr •» 

{4$m (*mmi&x'itnrtv hT-&) cDrnfttmn 

B$EJi LT& 

[0066] JjLh^J: 3 fc*HJBCTHc iiitf . ?W«m 
*0>*M«W*£i:?» ft&Ha»J:«IHMr&l&.ik 

lt. ?mmf)nmmfre>i±tfi&x'*%^j;o%T^ 

LTftUB-fiOJ: ffl»«**<e-^tc 

wx'*h. 

[00 6 7] ttz. z<r>mmm.x'\i. mm^mtpm 
mx'hh<»x\ rnm.-n^-^^n.-nm^m 



(7) tmri 1-3 1 159 1 

1 2 

^■e#s«t3{c^s. 

m 1 3 *»Bjc«4iafcjB9!«o^Bfi8a{c j: mm 
10 [02] ±ia»Ba6BwaijssBiwt43t«)^fiMsy 

D7?0T£>I>. 

[03] ±fB^BT$ISt^v^iJSS^ ; &-^0}ft' 
[04] ±|^Bai{Btc*j^T7Kf7-i;xS3ftSji 

[05] isea^Baiatfiv^Tt-^^MBiBg***^ 
tr- 9 m7j test* * * x'<d* - ? ?H»m73 * jfitwmv 
. 

[06] ; E-^O#*H1S&0T'S)I.. 
20 [07] *-^«IMHM!tKW-*fc«>«KV 

[08] t-^«^coa^i^t§^<7)*$&m7j 

[09] tt$al*Blr£Eittc J: h mzmw-t h t&xn 

mmm t m^mmm^tmrnx-h s . 
[010] m&mwm&wm- htz#>o*—?m 
mnj}£^-tWMX'h&. 



1 0- 


-mm.. 


30 1 1- 


-mm. 


1 2- 




1 3- 




14- 




1 5- 




1 6- 


— ^flE1§SP, 


1 7- 


••FFT^«[g|5, 


18- 


••»l»Bf», 


1 9- 




20- 




40 2 1- 




22- 




23- 




24- 


•■i2issa. 



08/17/2004, EAST Version: 1.4.1 





08/17/2004, EAST Version: 1.4.1 



(9) 



®M*n 1-311591 



[01 0] 




08/17/2004, EAST Version: 1.4.1 



Page 1 of 8 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the diagnostic equipment which detects fault by 
measuring the power consumption of a motor especially about the diagnostic equipment for detecting 
the fault which produced the motor to the machine made into the driving source. 
[0002] 

[Description of the Prior Art] As one of the technique which diagnoses the condition of the machine 
which made the motor the driving source, degradation of each part of a machine driven by the motor 
serves as the difficulty of turning of a motor, and there is the technique of measuring this as power 
consumption of a motor and diagnosing the condition of a machine. As the diagnostic approach which 
adopted such technique, the power co nsumption of a motor is measured and when having become more 
than the power with whichThe measured power was decided beforehand, or the following, the method of 
detecting that a certain fault has occurred is indicated by JP,9-198123,A. 

[0003] As this approach is shown in dra wing 9 , the driving force of the motor 5 1 which is a driving 
source is transmitted to a revolving shaft 53 through a reducer 52. In the machine configuration to which 
change rotation of this revolving shaft 53 into a reciprocating motion by the crank cam mechanism 60, 
and at least a right hand side makes 55 reciprocate As the power consumption of a motor 51 is measured 
with the power measuring instrument 71, and angle of rotation of a revolving shaft 53 is measured with 
the angle~of-rotation measuring instrument 72 and shown in drawingJO , the body 74 of a monitoring 
device a measurement result Change of the power consumption of a motor 51 was plotted according to 
angle of rotation of a revolving shaft 53, and whether judgment level was exceeded according to angle 
of rotation has detected generating of fault by comparing the judgment level used as the criteria 
beforehand decided to be the measured power consumption. Moreover, by this approach, it can presume 
now to which part fault arose by comparing change of the power consumption according to an angle of 
rotation. 
[0004] 

[Problem(s) to be Solved by the Invention] However, if it is in such a conventional approach, since the 
absolute magnitude of the measured power consumption is measured with the reference value, even if 
there is no fault in the machine itself in any way, when the oil viscosity inside a machine has change by 
the temperature change, and oil viscosity becomes high, t he absolute value of the power c onsumption of 
the motorm easured increases^jndjhere is a case so that jTreference valueun^ In sucfrlT 

case, there is a problem of judging it as fHnfan31aking out the mistaken diagnostic result with the 
conventional approach. 

[0005] In order to prevent the incorrect diagnosis by the disturbance factor of increase, reduction, etc. of 
such temperature and oil viscosity, and the load in a normal condition To compensate for measurement 
of the power consumption of a motor, the temperature of a machine or a perimeter, the oil viscosity 
inside a machine, etc. are measured. The power consumption of the motor measured using these 
measurement results or a reference value must be amended, and it is not avoided that such an equipment 
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configuration serves as a very complexity and expensive system. 

[0006] Then, this invention is offering the diagnostic equipment which can prevent the incorrect 
diagnosis produced according to a disturbance factor only by measurement of the power consumption of 
a motor. 
[0007] 

[Means for Solving the Problem] The purpose of this invention is attained by the means which carries 
out the following. 

[0008] The power measured by power measurement means to be the diagnostic equipment for detecting 
the fault which produced the motor to the machine made into the driving source, and to measure the 
power consumption of said motor, and said power measurement means (1) With a fixed time interval 
The operation means which carries o ut a fast Fourier transform and the frequency distribution wave 
acquired by carrying out a fast Fourier transform with said operation means, Diagnostic equipment of 
the machine which made the driving source the motor characterized by comparing the frequency 
distribution wave used a s criteri a, and having a frequency criteria diagnostic means to detect Ihe 
existence of the fault of said machine. ..- ^™ 
[0009] (2) Said diagnostic means is the diagnostic equipment of the machine which made the driving 
source the motor characterized by presuming the generating part of fault from the frequency which 
detected generating of said fault based on the frequency corresponding to the actuation of each part of a 
machine currently called for beforehand. 

[0010] (3) A power measurement means to be the diagnostic equipment for detecting the fault which 
produced the motor to the machine made into the driving source, and to measure the power consumption 
of said motor, A peak-power timing measurement means by which the power consumption of the motor 
measured with said power measurement means measures time amount until it becomes a peak power 
from initiation directions of a machine of operation, Diagnostic equipment of the machine which made 
the driving source the motor characterized by having a peak-power time base diagnostic means to 
compare the time amount on which it decided as the time amount measured by said peak-power time 
amount measurement means beforehand, and to detect the existence of the fault of said machine. 
[001 1] (4) A power measurement means to be the diagnostic equipment for detecting the fault which 
produced the motor to the machine made into the driving source, and to measure the power consumption 
of said motor, A non-power timing measurement means to measure time amount until the power 
consumption of the motor measured with said power measurement means serves as completion of a 
machine of operation from the time of detecting having become non-power, Diagnostic equipment of the 
machine which made the driving source the motor characterized by having a non-power time base 
diagnostic means to compare the time amount on which it decided as the time amount measured by said 
non-power time amount measurement means beforehand, and to detect the existence of the fault of said 
machine. 
[0012] 

[Effect of the Invention] According to this invention explained above, the following effectiveness is 
done so for every claim. 

[0013] By carrying out the fast Fourier transform of the motor power consumption measured with the 
power measurement means with a fixed time interval according to this invention according to claim 1 
By comparing with the frequency distribution wave used as the criteria which could see change of the 
power consumption of a motor as a degree of the change in every specific frequency, and asked for this 
beforehand The fault of each part of a machine can be de tected correctly , without being influenced of 
the absolute value or tne power consumption whicn changes with disturbance factors. 
[0014] The specific frequency of a frequency distribution wave which was obtained by the fast Fourier 
transform according to this invention according to claim 2, Based on the frequency corresponding to the 
actuation of each part of a machine which uses that there is [ a right hand side of a machine ] 
correspondence-related, and is called for beforehand since [ frequency / which detected generating of 
said fault ] the generating part of fault is presumed Before disassembling a machine, it can predict in 
which part fault has occurred, and the maintenance plan of a machine can be formed now with a 
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sufficient precision. 

[0015] This invention according to claim 3 can detect the fault of a machine simply, without being 
influenced by change of the absolute value of the power consumption of a machine which can be set 
working since it carried out to detecting the existence of fault by comparing time amount until power 
consumption reaches a peak from the starting initiation command of a motor with the conventional time, 
i.e., detecting the existence of the fault produced to the machine on the basis of time amount. 
[0016] This invention according to claim 4 can detect the fault of a machine simply, without being 
influenced by change of the absolute value of the power consumption of a machine which can be set 
working since it carried out to detecting the existence of fault by comparing non-power time amount 
until actuation of a machine is completed from the time of the power consumption of a motor being lost 
with the conventional time, i.e., detecting the existence of the fault produced to the machine on the basis 
of time amount. 
[0017] 

[Embodiment of the Invention] Hereafter, the gestalt of 1 operation of this invention is explained with 
reference to the attached drawing. 

[0018] Drawing.! is the schematic diagram showing the configuration of the machine which makes a 
driving source the motor which diagnoses by the diagnostic equipment 10 which applied this invention, 
and drawing 2 is a functional block diagram for explaining the internal configuration of diagnostic 
equipment based on the actuation. 

[0019] First, the machine configuration which diagnoses is explained with reference to drawing I . 
[0020] This machine is a robot arm which operates considering a motor as a driving source, and that 
configuration consists of a robot arm 3 connected to the output shaft of the servo motor 1 (a motor is 
only called hereafter) used as a driving source, the reducer 2 connected to the revolving shaft of this 
motor 1, and a reducer 2. In addition, when illustrating, the welder is connected at the tip of a robot arm 
as an end effector. 

[0021] A motor 1 rotates by receiving supply of power required in order to operate the robot arm 3 
suitably from the control circuit 4 of a motor 1 through wiring 5. Here, the power supplied to a motor 1 
is an alternating current. 

[0022] Moreover, the pulse encoder (un-illustrating) for detecting an engine speed and the engine speed 
of a motor required for the servo of rotational speed is prepared in the motor 1, and the signal is 
outputted to the control circuit 4. A reducer 2 is the usual thing constituted by a gearing, bearing, etc., 
and the interior is filled up with oil for lubrication, such as a gearing and bearing, and degradation 
prevention. 

[0023] In a control circuit 4, suitably, power which serves as the rotational speed is supplied to a motor 
1 by the pulse signal from the pulse encoder prepared in the motor 1 so that starting of a motor required 
for a **** sake of operation, directions of a halt, and rotational speed of a motor 1 may be controlled 
(servo) and it may become a rotational speed required for actuation of the robot arm 3 about the robot 
arm 3. Moreover, the pulse signal of a pulse encoder detects whether the motor 1 actually stopped, and 
the stop signal which shows that the motor 1 actually stopped is outputted. furthermore, the pulse 
number from this pulse encoder is counted — it comes out rattlingly and positioning of a robot arm is 
performed (the sensor only for positioning besides actuation of a motor etc. may be formed in 
positioning of a robot). In addition, control of such a motor and actuation of a machine are the usual 
control and the actuation in a robot. 

[0024] The starting directions of a motor which detect the current value and electrical-potential- 
difference value on wiring which actually supplies power to the motor 1 inside [ control circuit 4 ] a 
motor, and measure the power consumption of a motor, and a control circuit 4 performs, and the robot 
arm 3 complete predetermined actuation, and the diagnostic equipment 10 for diagnosing such a 
machine detects the stop signal which shows that the motor 1 actually stopped. 
[0025] As the configuration of diagnostic equipment 10 is shown in drawing 2 With the multiplication 
machine 13 and the multiplication machine 13 which multiply by the signal value from [ from a control 
circuit 4 ] the ammeter 1 1 formed in order to measure power and a voltmeter 12, these ammeters 1 1, and 
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a voltmeter 12, and find power A starting indication signal and a stop signal are received from the 
effective-value calculation section 15 which computes the effective value further from the effective 
power called for by the effective power detecting element 14 which detects effective power from the 
acquired power value, and the effective power detecting element 14, and the control circuit 4 of a motor. 
From this starting before a halt The measured power (effective value outputted from the effective-value 
calculation section) The temporary storage section 16 to memorize, the FFT operation part 17 which 
carries out the fast Fourier transform (FFT) of the power value until there is a stop signal from starting 
directions of the motor memorized by this temporary storage section 16, the reference-waveform storage 
section 19 which memorized the frequency distribution wave used as criteria, The frequency distribution 
wave used as the criteria memorized by the reference-waveform storage section 19 is compared with the 
frequency distribution wave acquired from the FFT operation part 17. When it becomes time amount 
until it reaches a peak power in the existence of fault from the starting indication signal of the power 
value memorized by the detection **** 1 diagnostic section 18 and the temporary storage section 16 to a 
motor, and non-power since, when it becomes the conventional time until it becomes the time amount 
measurement section 20 which detects the time amount of a up to when a stop signal is detected (when a 
motor actually stops), and a peak power, and non-power since - the time amount to the peak power 
which the conventional-time storage section 22 which memorized the conventional time until a motor 
stops, and the time amount measurement section 20 measured - And each conventional time which the 
time amount and the conventional -time storage section 21 of the time of detecting a stop signal from 
from when it becomes non-power have memorized is compared. It consists of storage 24 which 
memorizes the display 23 which displays the diagnostic result by the 2nd diagnostic section 21 which 
detects the existence of the fault of a machine and the 1st diagnostic section 18, and the 2nd diagnostic 
section 21, and a diagnostic result. 

[0026] It functions here as a power measurement means which requires an ammeter 1 1, a voltmeter 12, 
the multiplication machine 13, the effective power detecting element 14, and the effective-value 
calculation section 15 for this invention among each part of the above. Similarly the temporary storage 
section 16 and the FFT operation part 16 function as an operation means. Moreover, the reference- 
waveform distribution storage section 18 and the 1st diagnostic section 19 function as a frequency 
criteria diagnostic means, and the time amount measurement section 20, the conventional-time storage 
section 22, and the 2nd diagnostic section 21 function as a peak-power time amount diagnostic means or 
a non-power time base diagnostic means. 

[0027] In addition, each part in the above-mentioned diagnostic equipment 10 is for explaining actuation 
and the function of this diagnostic equipment 10, and other each part functions except for an ammeter 1 1 
and a voltmeter 12 as actual equipment by executing a program for the computer called the so-called 
personal computer, the so-called workstation, etc. functioning each part of the above. In addition, it 
cannot be overemphasized that no configurations may not be depended on a computer but may be 
constituted, of course. 

[0028] Hereafter, actuation of diagnostic equipment 10 is explained according to the function of above- 
mentioned each part of diagnostic equipment 10. 

[0029] Drawing 3 is the drawing in which the power consumption of the actually measured motor is 
shown, and shows the power wave showing change of power consumption (effective value) until a robot 
completes predetermined actuation from the starting directions memorized by the above-mentioned 
temporary storage section 16. Here, although data 1 and data 2 are the things when carrying out the same 
actuation as the robot arm 3, it is a thing immediately after starting data 1 from the condition (namely, 
condition that each part of a robot has got cold) that the robot stopped for a while, and, on the other 
hand, data 2 are the thing after making it operate continuously. In addition, predetermined actuation of a 
robot is actuation which performs actuation to which the robot arm 3 was taught beforehand, and moves 
to a positioning point here. 

[0030] Even if it is the same actuation, it turns out by data 1 and data 2 that the absolute values of power 
consumption differ, so that it may illustrate. Since the load which its oil viscosity inside a machine is 
high as compared with the time of data 2 since this difference is working by data 1 after the robot has 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



8/17/04 



PageS of 8 



got cold, and it requires for that part motor 1 is large, even if it is the same actuation, the absolute value 
of power consumption is high from the time of data 2. In addition, the difference in such a load is a 
difference by the normal load range. 

[003 1] Such a difference is generated not only by the difference of oil viscosity but by change (for 
example, change of the weight at the tip of a robot arm according to exchange of an end effector etc. in a 
robot's case, the difference in the work-piece weight grasped when having attached the robot hand, etc.) 
of the load in the effect and the normal condition by the temperature itself. 

[0032] In this drawing 3 , although change has appeared in a minute vibration of power consumption 
since fault has occurred to the machine in fact in the fault generating part enclosed with with a circle 
(refer to the enlarged drawing in drawing), it cannot judge only by recording the absolute value of such 
power consumption. 

[0033] Drawing 4 is a drawing in which the frequency distribution wave acquired by carrying out the 
fast Fourier transform of the power wave as shown in drawing 3 memorized by the temporary storage 
section 16 by the FFT operation part 17 is shown. 

[0034] Thus, change of the power consumption by time amount progress can be expressed as frequency 
distribution, and by carrying out a fast Fourier transform will show the amplitude of a minute vibration 
of the power consumption which the level for every frequency produces according to the condition of a 
machine. And since a minute vibration of the power consumption produced according to the condition 
of this machine does not change even if the absolute value of power consumption changes, if it has the 
part which has generated fault, it will be the part which the fault in frequency distribution generated, and 
a difference will produce it on that level as compared with always [ forward ]. In addition, in drawing 4 , 
drawing of the fault level enclosed with with a circle and normal level expands the absolute value of the 
power consumption before [ in each part ] carrying out a fast Fourier transform. 
[0035] So, in the 1st diagnostic section 18, the frequency distribution wave used as the criteria 
beforehand memorized in the reference-waveform storage section 19 is compared with the wave which 
carried out the fast Fourier transform of the measured power consumption, and it is judged as what fault 
has produced in the part which has a level difference for every frequency. 

[0036] In illustrating, it turns out that that level is high in the frequency part shown by (f) as compared 
with normal values, and fault has occurred in this part. 

[0037] In addition, the frequency distribution wave used as criteria memorizes the frequency distribution 
wave acquired by operating the robot by which the normal thing is checked beforehand in the reference- 
waveform storage section 18, and makes it the criteria in the case of a diagnosis. 
[0038] Moreover, this frequency distribution has the actuation like each right hand side of a machine, 
and a correlation. In the case of the machine which operates each part by rotation of a motor, this 
corresponds to body of revolution, such as a motor, and a revolving shaft, a gearing of the moderation 
inside of a plane, at the frequency of a proper (it is not the oscillation frequency of a proper at the 
machine itself). And the frequency of a proper appears as a frequency of the integral multiple of the 
basic rotational frequency of body of revolution in such body of revolution at the frequency distribution 
acquired from power measurement. Therefore, if the basic rotational frequency of this body of 
revolution and the frequency of that integral multiple are known, the frequency in the frequency 
distribution acquired by power measurement can know which right hand side is supported. 
[0039] Such body of revolution can be asked for the frequency of a proper by count. For example, in the 
case of the revolving shaft of a motor, or the revolving shaft by which direct continuation was carried 
out, without minding a reducer etc., it can ask for the natural frequency from the rotational frequency of 
a motor. Basic rotational frequency ft) ft) It asks by (Hz) =N / 60 (N is the rotational frequency (rpm) of 
a motor here). And the frequency of the integral multiple becomes f 1 =2xfD, f2=3xft), — , etc. 
[0040] if the rotational frequency of a motor is specifically set to 1200rpm - the natural frequency — ft) 
=1200 / 60= 20 (Hz), and fl - =2x20=40(Hz) £2 =3x - it becomes 20= 60 (Hz), --, etc. 
[0041] Moreover, a basic rotational frequency is determined by contact of the gear tooth of the gearing 
by rotation of the gearing of the moderation inside of a plane [ natural frequency / of a reducer ]. 
Therefore, it can ask for the basic rotational frequency frequency fzO by fzO=(N/60) xZ (N is a gearing's 
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rotational frequency (rpm) and Z is a gearing's number of teeth here). 

[0042] When two gearings' combination specifically constitutes the reducer of a reduction gear ratio 10 
temporarily, They are 10 and an output side gearing [OUT] (direction connected to shafts for actuation, 
such as a robot arm) about the number of teeth of the input lateral-tooth vehicle [IN] (direction 
connected to the motor) of this reducer. If a number of teeth is set to 100 Like the above of the rotational 
frequency of a motor if 1200 (rpm), it can ask for the natural frequency of this reducer as follows. 
[0043] since [ first, ] an input lateral -tooth vehicle rotates by 1200 (rpm) by rotation of a motor by the 
input lateral-tooth vehicle [IN] - the natural frequency 10= 200 (Hz) and fz0[IN] =(1200/60) xfzl 
[IN] = -- 2x200=400(Hz) fz2[IN] =3x - it becomes 200= 600 (Hz) and -. 

[0044] on the other hand — output side gearing [OUT] ****-- since an output side gearing rotates by 
120 (rpm) - the natural frequency - fzO [OUT] =(120/60) x » 100= 200 (Hz) and fzl [OUT] =2x -- 
200= 400 (Hz) and fz2 [OUT] =3x - it becomes 200= 600 (Hz) and --. 

[0045] Here, since an input side and the output side of the natural frequency with each gearing are the 
same, the natural frequency as a reducer becomes 200 (Hz), 400 (Hz), 600 (Hz), and --. In addition, 
although it asks similarly even when natural frequency with each gearing differs by the input side and 
the output side, not the natural frequency as the whole reducer but the natural frequency for each gearing 
of every is known in that case. 

[0046] Thus, the generating part of fault is presumed by contrasting the natural frequency of the 
machine which memorizes the natural frequency of the computed body of revolution in the reference- 
waveform storage section 19 which is making the reference waveform memorize with the 
correspondence relation of an about [ the right hand side by the body of revolution which emits the 
natural frequency ], and was memorized in the 1st diagnostic section 18, and the frequency on which 
fault was detected. 

[0047] Furthermore, when fault is detected, extent of the fault can also be presumed with the level 
(amount of a difference with normal values) of a frequency with fault. This is because it is proportional 
to how much [ the wear or how much / bonds ] from which extent of that vibration serves as amplitude 
of a frequency, it appears, and this amplitude becomes the cause which produces vibration, when 
vibration arises by wear, a flaw, etc. of body of revolution. 

[0048] Specifically For example, wear of body of revolution, such as a shaft of a motor, and a revolving 
shaft, bearing of those, etc. and exfoliation of these parts (flaking), Or since a deflection arises, this 
deflection is resisting on the occasion of rotation of body of revolution and this resistance is proportional 
to the amount of wear, or the amount of exfoliations by wear of the gearing of the moderation inside of a 
plane, when body of revolution and a gearing are rotated, Torque required for rotation changes in 
proportion to these amounts of wear and amounts of exfoliations, and electric energy is influenced, and 
this serves as amplitude of a frequency component and appears. Therefore, the amount of exfoliations 
and the amount of wear of body of revolution can be presumed from the degree (degradation extent 
shown in drawing. 4 ) of the amplitude in a frequency with this fault. 

[0049] Next, with this operation gestalt, in order to raise further the accuracy other than the diagnosis 
using the fast Fourier transform mentioned above, the 2nd diagnostic section 21 is performing two 
diagnoses on the basis of time amount. 

[0050] It is what is diagnosed based on time amount (section shown by Tl in drawing 3 ) after the 1st 
[ the ] has starting directions until power consumption reaches a peak. The time amount of the time of 
the 2nd diagnostic section 21 serving as a peak power from the effective value of the power 
consumption memorized by the temporary storage section 16, after receiving the signal of starting 
directions is measured. This measured time amount, The conventional time until it becomes a peak 
power from starting beforehand memorized by the conventional-time storage section 22 is compared, 
and the difference of this time amount detects the existence of fault. 

[005 1] Drawing 5 is a drawing in which the example of the approach of diagnosing from time amount 
until it becomes this peak power is shown. 

[0052] In this drawing, time amount [ until it reaches a peak power from starting directions ] T (a) is the 
time amount in a normal condition, on the other hand it is time amount in case fault has T (b) and T (c). 
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As shown in drawing, when there is fault, it turns out that it is late for a condition with normal time 
amount until it reaches a peak power from starting directions. 

[0053] Thus, when there is fault, this fault can be detected as a time lag which reaches a peak power 
because effective power is measured as power consumption of a motor. 

[0054] The principle of this diagnosis is explained. For example, when the bearing of the moderation 
inside of a plane is damaged and it has become the resistance at the time of rotation, the load concerning 
a motor becomes large by breakage of this bearing. The equal circuit of a motor is shown in drawing 6 . 
In this drawing, it is the load which requires Resistance R for a motor (the inside L of drawing is the 
inductance of the electric system (especially coil in a motor) of a motor), and if this load increases, when 
the electrical potential difference of a supply voltage is fixed, in order to compensate a part for load 
increase, the current which flows to a motor will increase. In addition, they are the electrical potential 
difference of the power which supplies V to a motor in drawing 6 , and VR. The voltage drop by load 
resistance, and VL It is actually this electrical potential difference at a motor. 

[0055] Such a concept of a motor of operation is expressed as a vector-space Fig., as shown in drawing 
7 . In addition, inside of drawing and ia For a torque current and iaM, the magnetizing current and phi 
are [ the armature current and iaT ] generating magnetic flux and phid. A rotator magnetic-flux 
component and phiq It is a rotator magnetic-flux component. 

[0056] It is the armature current ia of a motor here. It becomes vector sum ia =iaT+iaM of the torque 
current iaT and the magnetizing current iaM. And if the motor output which is needed with increase of a 
load exceeds the torque value of the motor engine performance, it is the armature current ia. Even if it 
increases, the torque current iaT will be saturated with threshold value, and only the magnetizing current 
iaM will increase it. For this reason, a power-factor will get worse. 

[0057] And according to aggravation of a power-factor, since reactive power occurs, attainment of a 
peak power comes to seem to be shown in drawing.8 behind time under supervising only effective 
power. With this operation gestalt, the monitor of this effective power has detected the delay of a peak 
power. 

[0058] Thereby, as fault which cannot be caught by the fast Fourier transform, either, a load which 
exceeds the torque value as motor engine performance according to increase of a load is applied, and 
fault which delay produces in actuation of a machine can be detected now. If it is so large that there is 
delay in an arm movement and the delay of the actuation understands this also by appearance for 
example, in a robot arm Although discovered by the operator (it is detectable also in such a natural 
case), the delay of an arm movement is local or are very small. By an operator's appearance, even if it is 
a case so that delay cannot be discovered, fault which produces very slight delay of operation is 
detectable with the monitor of this peak power. 

[0059] Moreover, since detection of this fault can be detected not only increase of the load by damage of 
the machine itself etc. but when the excessive load which is not normal is applied, with such an 
excessive load, it can detect fault which results in the mechanical damage by an excessive load being 
applied to a machine, especially a motor, and can prevent this. 

[0060] Next, the 2nd is diagnosed by time amount (section shown by T2 in drawing 3 ) until actuation of 
a machine is completed from the power consumption of the diagnosis on the basis of time amount being 
lost (non-power). 

[0061] The 2nd approach of the diagnosis on the basis of this time amount is the same as that of said 1st 
thing almost. The 2nd diagnostic section 21 measures the time amount of the effective value of the 
power consumption memorized by the temporary storage section 16 to the time of receiving the stop 
signal which shows that actuation of a machine was completed from the time of power consumption 
being lost. As compared with this measured time amount and the conventional time of the non-power 
condition beforehand memorized by the conventional -time storage section 22, the difference of this time 
amount detects the existence of fault. 

[0062] Here, the power consumption is [ the arm ] actually 0 from the slowing down point for a motor to 
suspend actuation on the occasion of positioning of a robot arm etc. before the halt. If reactive power is 
caught at this time, a motor will rotate and will discharge with the servo amplifier of a motor in the 
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meantime in the form of regeneration discharge for the electromotive force produced by rotation of a 
motor until it stops completely. In addition, regeneration discharge is committing a generator and 
discharging by turning a motor according to inertia. 

[0063] And since this serves as rotational resistance of a motor in a certain fault's arising to the machine 
itself, and this serving as resistance inside a machine and becoming the difficulty of moving of the 
machine itself, it works as a mechanical brake which stops a motor, it becomes early that rotation of a 
motor stops as compared with always [ forward ], and between the nascent states of reactive power 
becomes short. 

[0064] Therefore, this can be detected when there is mechanical fault which acts as a brake to a motor 
by comparing this with normal values, since the time amount of T2 in time amount, i.e., drawing! , 
after this is set to 0 until a motor actually stops becomes short when having detected effective power. 
[0065] In addition, it sets to detection of the fault on the basis of the above time amount. The 
conventional time of the non-power condition at the time of stopping the conventional time in a normal 
condition until it reaches a peak power from starting directions, and actuation In the normal condition, it 
measures beforehand how much time amount these are. The time amount which you may make it 
memorize this in the conventional-time storage section 22, and serves as a peak power corresponds to 
the actuation which starts a machine most as for a load. Since it corresponds to the time amount to 
completion of operation from from on the other hand when it becomes unnecessary to supply power to a 
motor also about the time amount of a non-power condition (until a motor actually stops from 
generating of the reactive power for a halt of operation), Since these are connected with actuation of a 
machine (this operation gestalt robot arm), it asks for them from actuation of the machine to diagnose, 
and they are good also as each conventional time. 

[0066] According to this operation gestalt, by measuring only power consumption as mentioned above 
Prevent a disturbance factor ****** incorrect diagnosis and the fault which cannot be detected is 
detected by performing a fast Fourier transform from the absolute value of power consumption, 
furthermore, it acts as a mechanical brake to the delay of operation and the motor like a machine right 
hand side with difficult detection also by this fast Fourier transform - fault [ like ] is also detectable 
from time amount until power consumption reaches a peak, or the time amount of a non-power 
condition. 

[0067] Moreover, since a signal required for a diagnosis is only a signal of the power consumption of a 
motor, starting directions, and completion of operation in this diagnostic equipment Since power 
consumption can be easily measured out of the power supply circuit to a motor and the signal of starting 
directions and completion of operation can be easily acquired from control circuits, such as a 
programmable controller which is controlling the machine For example, by carrying out diagnostic 
equipment mentioned above with the personal computer of a portable type, and a desirable small 
personal computer, this personal computer can be carried and a diagnosis of two or more machines can 
be diagnosed now. 

[Translation done.] 
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